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Abstract 
The Housing market in Oslo and Akershus areas experience some of the most 
expensive house prices in Norway. But within the neighbourhoods and regions 
there are local differences in prices. The first and main part of the paper examines 
how financial and economic variables affect house prices in the different areas in 
Oslo and Akershus by using regression analysis. Since house price levels are 
varying, there should be a reason to believe that the different areas respond 
differently to changes in income, net wealth, unemployment, interest rate and 
GDP. The second part of the paper investigates the relationship between house 
prices and consumption. By using Granger Causality test we investigate if house 
prices in each local area are a significant driver on private consumption. Since 
housing wealth describes much of peoples total wealth, housing wealth might 
specify how people allocate their assets. This can indicate that changes in house 
prices will cause changes in private consumption. 
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1. Introduction 
There is reason to believe that the Norwegian housing market is affected by 
financial variables due to the connection with Norway’s economy. Approximately 
80 percent of the Norwegian population owns their home (SSB 2008). This 
indicates that housing plays an important role for the country’s economy. We 
want to investigate how income, net wealth, unemployment, interest rate and GDP 
influence house prices in Oslo neighbourhoods and Akershus regions. 
  
The Norwegian housing market did only experience a small depression during the 
last financial crisis. Strict and robust monetary policy setting by Norges Bank to 
ensure financial stability explains why the Norwegian housing market did not 
collapse (Norges Bank 2011). The Norwegian housing market is today in a 
growing position (DNB 2012); house prices are increasing, people’s economic 
situation is growing, and the activity in the housing market is booming.  
 
In according to Røed Larsen and Weum (2008), house prices in Norway tend to 
have moderate fluctuations. Previous literature (Case, Quigley and Shiller 2005) 
states that the housing market is earmarked for long term investments because 
people are generally less aware of the short-run changes in housing wealth. In 
addition, Oikarinen and Kahra (2002) state that housing markets experience “bull 
and bear” markets like stock markets. However, house prices are less volatile due 
to moderate fluctuations and thus more suitable for long-term investments. 
Having a place to live is seen as a necessary need and everyone will be affected 
by the housing market sometime during their lifetime. Other interested observers 
of house prices are financial authorities and central bankers. According to Røed 
Larsen and Sommervoll (2004, 77); “housing loans make up a large proportion of 
credit creation in an economy”. The security of mortgages is affected by changes 
in the housing values, which further affect the macroeconomic performance.  
 
1.1 Oslo and Akershus area 
The housing markets in Oslo and in the neighbour county Akershus have 
experienced rapid increases in house prices the last decade (OBOS 2011). 
Especially in Oslo, the demand for houses has increased due to immigration while 
the building of new houses has not increased with the same proportion. The 
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increase in house prices are thus caused by this population density. We will keep 
this outside the thesis and concentrate on the financial aspect.   
Figure 1.1 Graph of the development in house prices per square meter for 
apartments in Oslo and Akershus 
Neighbourhoods in East of Oslo: Alna, Bjerke, Grorud, Stovner 
Neighbourhoods in West of Oslo: Frogner, Northern Aker, Ullern, Western Aker 
Regions in Akershus: Asker, Bærum, Follo, Northern Romerike, Southern Romerike 
Source: Norwegian Association of Real Estate Agents (NEF) 
 
Prices, population and demand vary a lot in the different areas in Oslo and 
Akershus (Tennøy 2002). The most concentrated areas are the Western part of 
Oslo and Akershus with the highest house prices per square meter (see figure 1.1). 
The lowest house prices per square meter are in the East of Oslo and the Northern 
part of Akershus. Another important aspect is the variety of house types across the 
areas. In the neighbourhoods in Oslo one find mostly apartments and smaller 
homes, while in the suburb areas in Akershus, with less density population, one 
find mainly detached villas in addition to smaller houses and apartments. 
Nevertheless, the housing markets in Oslo and Akershus are closely connected 
since they, to a large extent, share the same labour market (Tennøy 2002). Oslo is 
the city in Norway with highest credit creation in the economy (Business Insider 
2012). Approximately 20 percent of the Norwegian population live in Oslo and 
Akershus and many of Akershus’ inhabitants work in Oslo and pay taxes to their 
own hometown (SSB 2011). Oslo and the suburb areas, with easy access to work 
in Oslo, tend to have the highest income per habitant and the highest house prices 
in Norway. This might indicate equal demographical areas (Tennøy 2002). 
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In our research, we have for Oslo chosen to only include neighbourhoods in the 
East and the West since we wanted to investigate the areas that are likely to 
respond most different to financial variables and we therefore decided to exclude 
the Centrum- and South neighbourhoods. For Akershus, we have chosen to 
include all the regions, since these regions are located nearby the East and West of 
Oslo and therefore might respond similar to financial changes. We also included 
the south region in Akershus since it is much similar to the other regions. 
 
 
 
 
Figure 1.2 Map of Oslo neighbourhoods and Akershus regions 
Source: Oslo kommune (2006) and Akershus fylkeskommune (2009)  
 
Figure 1.2 above illustrates two maps; the left map consists of the neighbourhoods 
in Oslo and the right map consists of the regions in Akershus. As one can see 
from the right hand side map, Oslo is surrounded by the Akershus regions Asker 
and Bærum in the West, Northern Romerike in the North, Southern Romerike in 
the East and Follo in the South. The left hand side map illustrates neighbourhoods 
in Oslo. From the map, one can see that the West of Oslo consists of the 
neighbourhoods Frogner, Northern Aker, Ullern and Western Aker. The East of 
Oslo consists of the neighbourhoods Alna, Bjerke, Grorud and Stovner. The 
border between East and West goes between Northern Aker in the West and 
Bjerke in the East.  
 
In this paper, we want to investigate how these particular areas respond to 
financial changes in the economy and find out which variables that are most 
affecting house prices in each area. Do we see the same trends in Oslo as in 
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Akershus? On the other hand, do we observe differences within the East and West 
of Oslo and within the regions in Akershus? There should be a reason to say so. 
 
Some research has been conducted on the housing market in Oslo and Akershus 
earlier; research by Røed Larsen and Sommervoll (2004) using data on hedonic 
house prices for tenants on all housing transactions in Norway, argue that the 
challenge of identifying each dwelling uniquely is one of the main reasons. In our 
research, on the other hand, we have chosen to use the house price index per 
square meter. Prices per square meter vary when it comes to location and size of 
the dwellings. In Oslo, smaller apartments tend to have higher price per square 
meter than bigger apartments (NEF). We have therefore chosen to analyse 
apartments of the same size, 70 square meters, to get comparable data. 
1.2 Housing as an asset 
Housing is one of the most important assets for households. Unlike other assets, a 
house is both a store of wealth and a consumption good (Bjørnland and Jacobsen 
2010). Asset prices are naturally forward looking in the sense that households' 
believes about future house prices affect their behaviour in according to their 
housing wealth. House prices might therefore be used as leading indicators in the 
economy1. Changes in the house prices will change households' wealth, which 
again might affect their allocation of consumption and saving. Increases in house 
prices will thus have subsequent effects on consumption since the availability of 
credit for borrowing-constrained owners will increase (Bjørnland and Jacobsen 
2010). Case, Quigley and Shiller (2011) found that there is a generally pro 
cyclical relationship between wealth and consumption. Thus, we have reasons to 
believe that changes in housing wealth have an effect on households’ 
consumption.  
1.3 Research question 
In the first research question, we use monthly data from the period 2005 to 2010 
for Oslo and 2002 to 2010 for Akershus. For the second research question, we use 
the time period 2006 to 2009 for both areas. Based on the assumption that there 
are demographic differences in Oslo and Akershus, we want to test the following 
research questions: 
 
                                                 
1 Bjørnland, H. C.  2011. Lecture notes from “GRA 6639 Topics in Macroeconomics” , lecture 6 
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1. Will house prices in regions of Akershus and neighbourhoods in East and 
West of Oslo respond differently to financial variables such as income, net 
wealth, unemployment, interest rate and GDP? 
 
2. Do house prices in Oslo and Akershus cause households’ consumption? 
 
Based on these research questions, we find it appropriate to test the following 
hypotheses:  
 
  : There is no significant difference between how house prices will be affected 
in the Akershus regions and East and West neighbourhoods in Oslo 
 
  : House prices do not cause consumption 
 
2. Literature Review 
Some research has been conducted on the Norwegian housing market in Oslo and 
Akershus. Articles related to our topic are the work of Røed Larsen and 
Sommervoll (2004) and Røed Larsen and Weum (2008). The housing market in 
Oslo and Akershus have the last two decades experienced rapid increases in house 
prices except for the recessions in the early 1990s and in the middle of the 2000s 
with some fall in the house prices. In general, house prices in Norway are 
characterized by small fluctuations. In according to Røed Larsen and Weum 
(2008), the housing market in and around Oslo is considered as inefficient since it 
does not follow a stochastic process. Because of an emerging housing market 
where house prices do not develop in market equilibrium, one observes market 
losses.   
2.1 Relationship between monetary policy and house prices 
There has been some literature concerning the relationship between monetary 
policy and house prices. The work of Bjørnland and Jacobsen (2010) analyse the 
interdependent relationship between house prices and interest rate, inflation and 
GDP in Sweden, Norway and United Kingdom. They found that there are strong 
effects of monetary policy shocks on house prises, but that the timing and strength 
of response are different among the countries. The housing market contributes less 
in the economy in Sweden than in Norway and United Kingdom; this might be 
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because the owner-occupied rate is smaller in Sweden. Since Norway's owner-
occupied rate is approximately 80 percent (SSB 2008), it is clear that housing 
plays an important role in the economy. In that sense, the interdependent 
relationship between house prices and monetary policy is important for the 
interest rate setting. 
 
Past research by Rahman (2010) indicates that increases in house prices tend to 
have a positive effect on housing wealth, employment, aggregate demand and 
GDP. House prices are also mainly determined by demand and supply factors 
since house prices tend to increase when demand for houses exceeds supply. 
Changes in the interest rate influence the mortgage repayments. This will affect 
how much households are able to borrow at the given repayment-to-income ratio. 
Consequently, this results in changes in housing demand and house prices.  
 
GDP is the value of changes in production and prices in a country’s economy 
(Steigum 2010). During the recent years, low interest rate, increased real income, 
stable inflation and employment in Norway have resulted in increased production, 
prices and demand, and lead to stable growth in GDP (Norges Bank 2011). 
Empirical study from Helbling and Terrones (2003) found that GDP is positively 
affected by increased house prices in certain countries. This is in accordance with 
what we observe for Norway; growth in GDP and increased house prices over the 
recent years (Norges bank 2011).  
2.2 Relationship between house prices and consumption 
There exists moderate literature concerning the relationship between housing 
wealth and consumption. An article that includes parts of our research is the work 
of Case et al. (2011). The article investigates the linkage between stock market 
wealth, housing wealth and households’ consumption in the time period 1979 to 
2009. Case et al. (2011) argue that in according to the life cycle savings 
hypothesis, households will allocate increases in expected wealth over time, thus a 
proportional effect between wealth and consumption will exist in the long run. It 
is important to keep in mind that Case et al. (2011) look at longer time periods 
that we do in our research. We are therefore not able to draw the long run 
conclusions that Case et al. did in their research.  
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Research by Oikarinen and Kahra (2002) and Paiella (2009) found that 
households’ consumption increase as a result of rising house prices. This leads to 
reduced credit constraints and permit households’ to take more loans and smooth 
consumption over time. Case et al. (2011) stress the importance that consumption 
is differently affected by the stock market than the housing market. Their findings 
strongly support that consumption is affected by variations in housing market 
wealth. Since consumers do not receive regular information about the value of 
their housing assets, they might be less affected by short-run changes. The holding 
periods for houses are normally longer than for stocks, thus the long-run effects of 
housing wealth on consumption seems more important (Case et al. 2011). Earlier 
research by Case et al. (2005) conducted on the same topic drew the same 
conclusions. Though, the updated version (2011) found even stronger correlation 
between the housing wealth and consumption during the financial crisis. The 
tightening consumption behaviour during that period reflects the unusual decline 
in house prices. However, this provides information of how house price declines 
affect consumption during major recessions. 
2.3 Previous methodology literature 
In the work of Røed Larsen and Sommervoll (2004), time series are applied in 
testing possible inequalities between different house types over a period with 
increased house prices. Using least squares approach, they found that prices of 
repeated-sales of the same house objects in Oslo over an eleven years period 
increased, and that smaller apartments had a larger price increase than bigger 
apartments. Based on varying developments for house prices in different house 
types, we decided to use the house price index per square meter for apartments of 
the same size in our estimations.  
 
The article by Case et al. (2011) conducts Ordinary Least Squares (OLS) when 
estimating wealth effects on consumption. The dataset consists of time series data 
to see whether housing wealth or financial wealth has the most significant effect 
on consumer’s wealth. Case et al. (2011) stress the importance of testing the 
dataset for robustness and time trends in the data to make sure the data are 
stationary. Ordinary Least Squares is applied to estimate consumption effects 
caused by changes in house wealth and stock wealth, and they found that the 
GRA 1903 Master Thesis                                                              03.09.2012 
Page 8 
correlation between consumption and house wealth was stronger than the 
correlation between consumption and stock wealth. 
 
Time series are also conducted by Røed Larsen and Weum (2008) in their article 
about the efficiency of the housing market in and around Oslo. They ran OLS 
regressions on real data to investigate whether there is any time structure in the 
house prices over an eleven years period. Like Røed Larsen and Sommervoll 
(2004), Røed Larsen and Weum (2008) and Case et al. (2011), we will use time 
series since we will estimate financial variables’ effect on house prices over time. 
In order to validate the model, Røed Larsen and Weum (2008) divided the time 
series into two sub-samples and ran the same tests to make sure they obtained 
equal results with the full model. Cross-validation will also be applied in the end 
of research question one in this paper. 
 
The work of Wuensch, Jenkins and Poteat (2002) use the method of Student`s t-
test to investigate whether there are significant similarities between slope 
coefficients in two independent samples; idealists and nonidealists. They used 
information from the regression analyses to compute the difference between the 
two slopes and divided by the standard error of the difference between the slopes. 
The t-statistic was compared with the critical value on N - 4 degrees of freedom. 
Their conclusion was that the slopes of the two samples were significantly 
different. We will do the same in order to investigate if the areas in Oslo and 
Akershus respond significantly different to the same financial variables in the 
economy. 
 
The work of Comincioli (1995) investigates whether there is a causal relationship 
between the two variables stock prices and GDP; meaning that stock prices can be 
used as an indicator to predict growth in the economy or vice versa. He uses a 
simple Granger causality test to find any significant causal relationship between 
the two variables with included lags. He found that there is a causal relationship 
on the direction from stock prices to GDP, which means that lagged stock prices 
cause changes in the GDP. An important aspect in this test is the use of stationary 
data, thus Comincioli (1995) uses percentage change in stock prices and GDP to 
investigate the relationship. This is also in accordance with the work of Foresti 
(2006), which found the same unidirectional relationship from stock prices to 
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GDP using the Granger causality test. In order to investigate whether house prices 
drive households’ consumption, we will run the Granger causality test in research 
question 2, to investigate the relationship between house prices and consumption 
in Oslo and Akerhus.  
 
3. Data description 
Since our aim is to study how house prices react to financial variables in the 
economy, we collected historical data on house prices, income, net wealth, 
unemployment, interest rate, GDP and consumption. The data were collected in 
nominal terms and converted to real data2. Because of the volatile and short time 
period we used the percentage change in each variable in order to get stationary 
data. In the following part we will explain how the variables are collected and we 
made some comments to the data. 
3.1 House prices 
Our sample consists of house prices collected from Norwegian Association of 
Real Estate Agents (NEF)3. We use monthly data from the house price index per 
square meter for apartments of 70 square meters to get comparable analyses. As 
we know, there are differences in house types in the different areas in Oslo and 
Akershus, thus there will be appropriate to analyse house prices per square meter 
for the same house type and size.  
 
There was a reduction in the number of neighbourhoods from 25 to 15 in Oslo in 
2004 (SSB 2006). The complex redrawing of borders made it thus difficult to 
collect data from the 25 neighbourhoods and reconstruct data for the 15 
neighbourhoods (SSB 2006).  In order to get comparable analyses of the same 
neighbourhoods in Oslo, we therefore collected monthly data on house prices 
from 2005 to 20104. For Akershus we collected monthly data on house prices 
from 2002 to 20105. This extended time period, compared to Oslo, gave us the 
                                                 
2 The Consumer Price Index (CPI) was collected from Statistics Norway (SSB). Dividing house 
prices, income, net wealth, GDP and consumption on the CPI gave us the real data. The real 
interest rate was found by taking the difference between the nominal interest rate and the inflation.  
 
3 NEF is in Norwegian called “Norges Eiendomsmeglerforbund”. NEF publish monthly house 
prices per square meter for all regions in Norway. 
 
4 Data on income and net wealth for Oslo in 2011 are not available before autumn 2012. 
5 Monthly data on house prices in Akershus is only available from January 2002. Data on income 
and net wealth for Akershus in 2011 are not available before autumn 2012. 
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opportunity to investigate if we could see the same trends over a longer time 
period.  
 
In Oslo, the West area consists of the neighbourhoods Frogner, Northern Aker, 
Ullern and Western Aker, while the East area consists of the neighbourhoods 
Alna, Bjerke, Grorud and Stovner (Oslo kommune 2006). Since Oslo is 
geographical surrounded by the regions in Akershus, we included all the regions 
to investigate whether we can observe the same trends in the nearby areas. 
Akershus is divided into the regions Follo, Northern Romerike, Southern 
Romerike and the West Region (Akershus fylkeskommune 2009). Follo consists 
of the municipalities Oppegård, Ski, Ås, Frogn, Vestby, Nesodden and Enebakk. 
Southern Romerike consists of the municipalities Aurskog-Høland, Sørum, 
Nittedal, Fet, Rælingen, Skedsmo and Lørenskog. Northern Romerike consists of 
the municipalities Hurdal, Eidsvoll, Nannestad, Ullensaker, Gjerdrum and Nes. 
The West region consists of the municipalities Asker and Bærum. Because of the 
high population, we analyse the municipalities in the West region separately.  
3.2 Financial variables 
We use the variables income, net wealth, unemployment, interest rate and GDP in 
the analysis of our first research question, since they describe much of the 
financial aspects in the economy (Norges Bank 2011). As earlier mentioned, all 
the variables, except unemployment6, are in real percentage changes adjusted for 
inflation. Since inflation7 is connected to the interest rate and describes how the 
country’s economy develops over time (Steigum 2010), inflation was originally 
included in the analysis with the real percentage change data, but the results were 
unaffected by excluding it. The regression analysis gave even better    results 
without the inflation variable. We therefore excluded inflation in the analysis, 
since it did not change the main conclusions, even though it still might capture 
some changes in the economy. In the following, we will give a short explanation 
of the variables included in this paper.  
                                                                                                                                     
 
6 Unemployment is not adjusted for inflation since it is numbers of unemployed. 
 
7 Inflation is the rise in the price level of goods and services in a country’s economy 
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3.2.1 Income 
Data on average annual gross income is collected from Statistics Norway (SSB)8. 
The annual data on gross income is converted to monthly data using EViews9. For 
many years, there has been a rapid income growth in Norway, which has led to an 
increase in the margins in many households (Norges Bank 2011). This has 
reduced the sensitivity to interest rate changes for many households. Income level 
affects the households’ purchasing power, which in turn might influence demand 
for houses. We observe that the income level differs within the Oslo and Akershus 
areas. This can be seen in conjunction with the varying house price levels in the 
respective areas.  
3.2.2 Net Wealth 
In order to find net wealth, we used average taxable gross wealth, collected from 
SSB. The annual net wealth data is converted to monthly data using EViews10. 
Rapid house price increases has resulted in substantial housing wealth for many 
households. Increased total net wealth might be considered as a safety net against 
unexpected changes in the interest rate to sustain current consumption level.  
3.2.3 Unemployment 
Monthly data on unemployment is collected from Norwegian Labour and Welfare 
Administration (NAV)11. Changes in unemployment are caused by changes in the 
labour market, and with economic growth follow lower unemployment. The 
demand for goods and services increases as a consequence of emerging activity in 
the market, which results in higher house prices. Norway has experienced a low 
and stable unemployment the last decade compared to many other countries (NAV 
2011). For the monetary policy, it is important to keep the unemployment level 
low and stable to avoid social and economic problems that might develop during 
recessions. 
                                                 
8 The data is only available until 2010, since data on income for 2011 will not be available before 
autumn 2012. 
 
9 We used the frequency conversion method Linear-match last which performs linear interpolation 
on the missing values. 
 
10 We used the frequency conversion method Linear-match last which performs linear 
interpolation on the missing values. 
 
11 Except data for January 2005 which was missing. 
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3.2.4 Interest rate 
Norges Bank determines the interest rate to ensure stable and low inflation. The 
monthly average Norwegian Inter Bank Offered Rate (NIBOR) of daily 
observations was collected from Norges Bank. Changes in interest rate stimulate 
the activity in the market and affect unemployment and consumption. The interest 
rate level in Norway has been low and stable during the last decade (Norges Bank 
2011). A high income level in conjunction with low interest rate over time results 
in increased funding for households. This might stand as a buffer against 
unexpected interest rate increases and therefore dampen volatility in the housing 
market. Interest rate is thus an important leading indicator for how the housing 
market develops over time. Strict and robust interest rate setting during the last 
financial crisis explains why Norway’s economy made it so well during the crisis. 
3.2.5 Gross Domestic Product (GDP) 
GDP is the value of a country’s total produced domestic goods and services in a 
given year or quarter, valued at market prices (Steigum 2010). We collected 
quarterly data on GDP from SSB and converted to monthly data using EViews12. 
A high GDP is a result of stable economic growth with increased production and 
prices which we have seen in Norway the last decade. New dwellings built and 
year over year increase in house prices are also included in computation of GDP 
(Rahman 2010).  
3.2.6 Consumption 
In the second research question, we used data on households’ consumption for 
each neighbourhood and region. Consumption is calculated using the following 
budget constraint for households:  
 
                                                         
 
Annual average gross income and annual average taxable gross wealth for each 
neighbourhood and region are described earlier in the data description. Average 
annual tax for each neighbourhood and region is collected from SSB. The interest 
rate r is calculated by the annual non-labour income for Norway divided by the 
annual average taxable gross wealth for Norway collected from SSB. The interest 
                                                 
12 We used the frequency conversion method Linear-match last which performs linear 
interpolation on the missing values. 
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rate is comprised of both the riskless rate and the market rate since we want to 
capture the overall rate level from net wealth. The annual average NIBOR of daily 
observations collected from Norges Bank is used as the riskless rate. The annual 
market rate is calculated from the OBX Total Return Index collected from Oslo 
Stock Exchange. The weights for the riskless rate and the market rate are 
calculated using simple weight calculation13. The weights indicate how much net 
wealth that is invested in the risk free rate and in the market rate. The weights are 
shown in table 3.1. 
 
 
           Table 3.1 Weights for the risk free rate and market rate 
We observe a decrease in the percentage invested at the Oslo Stock Exchange 
after the financial crisis. During the crisis investors were more risk averse.  
 
We converted the annual data on consumption to monthly data using EViews14. 
The time period we use for consumption is from 2007 to 200915. According to 
Maclennan, Muellbauer and Stephens (2000), changes in the interest rate have 
direct and indirect effects on households’ consumption. The income effect is the 
direct effect, which means that an interest rate increase will raise the interest rate 
repayment of outstanding debt. This will result in lower disposable income, and 
consequently, the consumption level will be reduced. The indirect effect, 
however, can be divided into the wealth effect and the credit channel effect 
(Elbourne 2008). An increase in interest rate will dampen the activity in the 
market and lead to decreased house prices. This will reduce the households’ 
wealth since the collateral value of the house has fallen. As a consequence, 
households’ access to credit will be reduced. This will result in declined 
consumption (Bernanke and Blinder 1988, Bernanke and Gertler 1989, Case et al. 
2005). Changes in house prices will thus have consequent effects on households’ 
                                                 
13 The weights for the riskless rate and the market rate are calculated using the following formula: 
                        
 
14 We used the frequency conversion method Linear-match last which performs linear 
interpolation on the missing values. 
 
15 Non-labour income is only available from 2006. Data on wealth for 2011 is not available before 
autumn 2012, which is needed to calculate net wealth for 2010. Since we converted the annual 
data to monthly, data for 2006 was missing. 
GRA 1903 Master Thesis                                                              03.09.2012 
Page 14 
consumption. This causal relationship will be investigated in research question 2 
in the paper. 
 
4. Methodology 
Time series is used in testing our first research question “Will house prices in 
regions of Akershus and neighbourhoods in East and West of Oslo respond 
differently to variables such as income, net wealth, unemployment, interest rate 
and GDP?”. This is widely used in quantitative analysis of financial issues since 
it is a repeated set of observations of the same variable over a period of time. Our 
time series is written as: t=2005, 2006, ... , 2010 for Oslo and t=2002, 2003, ... , 
2010 for Akershus. 
 
Before we started the estimation we needed to test for non-stationarity in the data. 
Since we have time series data, it is important to use stationary data in the 
estimation to avoid spurious regression. We ran the Augmented Dickey Fuller 
(ADF) test in all the real percentage change variables and tested the null 
hypothesis that series contains a unit root. If a series contains a unit root, it will be 
appropriate to differencing once to evoke stationarity. Our tests gave stationary 
results at the five percent level and we therefore rejected the null hypothesis of 
unit roots in the data. Further, we checked for multicollinearity in the data. If 
variables are highly correlated, unreliable estimates of the individual regression 
coefficients might occur. We used the variance inflation factor (VIF) in EViews 
and tested the hypothesis of no multicollinarity. The results showed low VIF 
values. We can therefore not reject the null hypothesis and draw the conclusion 
that we do not have a problem with multicollinearity in the data. 
 
We ran the White’s test for heteroskedasticity to investigate whether the errors 
have a constant variance. Using OLS in the presence of heteroskedasticity, will 
give consequences; the OLS estimators will not be BLUE16, meaning the 
coefficient estimates are inefficient and will give incorrect standard error 
estimates (Brooks 2008, 135). We tested the null hypothesis of no 
heteroskedasticity and found that homoskedasticity is present in almost all the 
data at the five percent level of significance (appendix 1). We can therefore not 
reject the null hypothesis of no heteroskedasticity in the data. Since 
                                                 
16 BLUE: Best Linear Unbiased Estimators 
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heteroskedasticity was observed in the data for Western Aker, Northen Romerike 
and Southern Romerike, we ran the Newey-West procedure for the respective data 
to correct for autocorrelation and heteroskedasticity. The Newey-West procedure 
changes the standard errors and not the point estimates. Then we tested for 
autocorrelation in the data and the Breuch-Godfrey test was conducted. If 
autocorrelation is present and further ignored, the consequences are similar to 
those of ignoring heteroskedasticity (Brooks 2008, 149). The null hypothesis of 
no autocorrelation was not rejected at the five percent level of significance 
(appendix 2). Based on the estimation output from appendix 2, we can therefore 
conclude that autocorrelation not seems to be present in the dataset. 
 
Further, we tested for normality. The Jarque-Bera normality test, which tests for 
normal distribution under the null hypothesis, was conducted. From appendix 3, 
only Follo, Asker and Ullern are not normality distributed using the five percent 
level of significance. One explanation might be that it is common to have few 
extreme residuals in financial modelling, which can result in rejection of the 
normal distribution. Our dataset involves volatile years, which might be the 
reason why we have non-normality in the data. According to Brooks (2008; 164), 
even when non-normality is found it is desirable to stick with OLS if possible. 
Since our dataset contains reliable data, as mentioned above, it should therefore be 
justifiable to run OLS estimation on our data. 
 
Linear regression explains movements in one dependent variable given 
movements in one or more independent variables (Brooks 2008, 27). We used 
multiple linear regressions for all the explanatory variables on the house prices to 
investigate which variable that has the most significant impact on house prices in 
each area in Oslo and Akershus. The standard regression procedure OLS is used 
to estimate the relationship. 
 
The following equation is used for the Oslo neighbourhoods; Alna, Bjerke, 
Frogner, Grorud, Northern Aker, Stovner and Ullern: 
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For the Akershus regions Asker, Bærum, Follo, Northern Romerike and Southern 
Romerike we used the following equation: 
 
                   
                                            
                                               
 
To ensure that our model is precise, we did a cross-validation test. We divided the 
dataset into two subgroups to estimate how accurate the predictive model 
performs relative to the full model. We divided the subgroups for Oslo into the 
periods 2005 to 2007 and 2008 to 2010 and the subgroups for Akershus into the 
periods 2002 to 2006 and 2007 to 2010. We ran the same tests for the subgroups 
as we did for the full model to ensure similar results. 
 
By using Student’s t-test, we ran a slope coefficient test for differences between 
the slope coefficients in two independent areas. We tested the null hypothesis for 
equality between the slope coefficients between two independent areas. The test 
statistic is calculated by dividing the difference between the two slopes on the 
standard error of the difference between the slopes (Wuensch, Jenkins and Poteat 
2002). 
 
   
     
      
 
 
The standard error of the difference between the slopes is calculated using the 
formula (Wuensch, Jenkins and Poteat 2002): 
 
           
      
  
(1) 
(2) 
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The Granger Causality test is used in order to answer our second research question 
“Do house prices in Oslo and Akershus cause households’ consumption?”. At 
first, we tested for unit root, heteroskedasticity and autocorrelation in the data. In 
addition, we checked for multicollinearity in both the contemporaneous and 
lagged variables. We found credible results in all the tests. In the Granger-
fundament “x is a cause of y if it is useful in forecasting y” (Foresti 2006, 3). This 
means that x changes the accuracy of y with respect to forecast, considering past 
values of y. A simple Granger causality test between house prices and 
consumption is used in the estimation. The following equation is used to 
determine whether there exists a relationship between the percentage changes in 
house prices and the percentage changes in consumption: 
 
                    
 
   
                    
 
   
                                 
 
                    
 
   
                    
 
   
                                
 
In order for a causal relationship to exist, there must already be an existing 
relationship between the two variables (Comincioli 1995). We investigated if 
lagged observations of house prices drive the observation of consumption or vice 
versa. If this is true, then the variables have a causal relationship. Changes in 
house prices can quickly occur. However, consumption might not change quite as 
fast due to consumption smoothing. 
 
5. Results 
5.1 Research Question 1 
In this part we will present the results from the regression analysis of research 
question 1.  
 
Research question 1: Will house prices in regions of Akershus and 
neighbourhoods in East and West of Oslo respond differently to financial 
variables such as income, net wealth, unemployment, interest rate and GDP? 
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Earlier research (Bjørnland and Jacobsen 2010, Rahman 2010, Helbling and 
Terrones 2003) and publications (SSB 2008, Norges Bank 2011) made us have 
certain expectations of how the different areas respond to the independent 
variables. Our expectations were that there would be inequalities within the areas. 
Our expectations are shown in the table below. 
 
 
Table 5.1 Variables expected to be most significant in Oslo and Akershus 
 
We expected income and interest rate to have most impact on house prices in the 
East areas of Oslo and in Northern Romerike. The demand for houses in East of 
Oslo is high, but the house price level is still low compared to the rest of Oslo. 
This indicates that households living here generally have lower income level. 
Northern Romerike lies demographically further from Oslo and it might be less 
attractive for people working in Oslo to live here. The demand for houses is 
lower, which reflects the low house price level. Further, we expected net wealth to 
have the most impact in Asker, Bærum and the neighbourhoods in West of Oslo. 
These are some of the wealthiest areas in Norway with the highest income level, 
which is reflected in the high house prices. Therefore the households might not be 
sensitive to changes in the interest rate. Further, it was thus more difficult to 
expect which variables that affected most in Follo and Southern Romerike. Since 
income, wealth and house price levels are lower than the West areas but higher 
than the East areas, we assumed that interest rate might be the most significant 
variable. We expected GDP to have an impact in all areas since changes in GDP 
affect the whole country’s economy. Economic growth in conjunction with low 
and stable unemployment in Norway cause positive expectations about the 
housing market. This leads to rising activity and increases in house prices because 
households become generally less risk aware. Low unemployment might therefore 
indicate good activity in the housing market. Hence it might have some impact on 
house prices. 
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We ran the regression analysis for the areas in Akershus and Oslo17. The table 
below summarizes the results from the OLS regression. 
 
Table 5.2 Summarized results from the regression analysis. * indicates significant 
on the five percent level.  
 
Table 5.2 is divided into Akershus and East and West of Oslo. As we can see from 
the table, all the neighbourhoods in East of Oslo are significantly affected by the 
same variables income, GDP and interest rate. Income and interest rate are clearly 
the most affecting variables on house prices in these neighbourhoods. This is in 
accordance with our expectations. It reflects that areas with lower income level 
might be more sensitive to changes in interest rate, which is essential for the 
housing demand. On the other side, unemployment and net wealth are not 
significant in all the East neighbourhoods. From the   , we observe that the 
variables explain 40 to 46 percent in the model in the East of Oslo. These are the 
highest    in the test, but still not very high levels. This indicates that house 
prices in these areas also are explained by other explanatory variables outside our 
paper. In the neighbourhoods in West of Oslo, we experience that income and net 
wealth are most significant. Net wealth is the only significant variable in Frogner, 
but the    is only 22 percent. This indicates that other factors are influencing the 
house price level. Since Frogner is located near downtown Oslo and is a very 
popular place to live, it reflects that net wealth is essential for the housing 
demand. This might explain why Frogner has one of the highest net wealth levels 
                                                 
17 See equations (1) and (2) 
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in Norway per inhabitant, in addition to the highest house price level per square 
meter in Norway (NEF). House prices in Ullern and Western Aker are 
significantly affected by the same variables income, net wealth and interest rate, 
while Northern Aker is significantly affected by income and net wealth. 
Significant net wealth is in accordance with what we expected for the West of 
Oslo, even though income and interest rate also are clearly significant, like in the 
East of Oslo. The West of Oslo experience some of the highest wealth levels in 
Norway, and households might not be so sensitive to changes in the monetary 
policy. Further, we observe that unemployment and GDP are not significant in the 
West neighbourhoods. We expected GDP to be significant since it affects the 
whole country's economy. But since West of Oslo is one of the wealthiest areas in 
Norway, changes in GDP may not be essential for households’ purchasing power. 
We observe    between 22 to 49 percent for the neighbourhoods in the West of 
Oslo, which point out that other factors also are explanatory in this area.  
 
In Akershus, we see that net wealth is the only significant variable in Bærum. This 
is the same as we observed for Frogner in the West of Oslo. We also observe that 
net wealth is significant in Asker, in addition to GDP. It is in accordance with our 
expectations that net wealth is significant in the West region in Akershus, since 
the income and wealth levels in Asker and Bærum are among the highest in 
Norway, and the purchasing power for households is therefore strong. Asker and 
Bærum are also very popular places outside the Oslo border to live; this reflects 
the high house prices that are present in these areas. Unemployment was neither 
significant in Asker nor Bærum, and signals less importance for house prices.  
The fact that GDP is significant in Asker, but not in Bærum is rather surprising, 
since the two regions are to a large extent similar demographical regions. The    
is 28 percent for Bærum and 15 percent for Asker, and indicates that other 
variables are as well explanatory in these areas. 
 
Northern Romerike and Southern Romerike are geographically located in the 
North of Akershus.  Nevertheless, we observe that house prices in these areas are 
significantly affected by different variables; Northern Romerike is significantly 
affected by interest rate, while Southern Romerike is affected by net wealth, 
unemployment and GDP. This was somewhat in accordance with what we 
expected. Based on the fact that Northern Romerike is located geographically 
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further from Oslo than Southern Romerike and exists of more country side areas, 
we thought that house prices might be differently affected in the two regions. We 
do neither find the same pattern for Northern and Southern Romerike as we do for 
the East of Oslo, even though we expected that house prices in these areas should 
be affected by the same variables. This is because they are located geographical 
nearby each other. We observe the    levels to be 21 and 25 percent. It is 
therefore other factors explaining house prices in these areas as well.  In Follo we 
observe that unemployment and GDP have significant impact on house prices, 
where GDP is the most significant variable. It is rather surprising that 
unemployment is significant in Follo since many of the municipalities in Follo are 
located geographically nearby Oslo with easy access to the labour market in Oslo. 
Hence we thought unemployment may not be a significant factor on house prices 
in Follo. GDP is significant, and in accordance with our expectations. From the 
   we find that the variables observe 21 percent of changes in house prices. We 
can therefore conclude that house prices in Follo also are affected by other 
explanatory variables.  
 
To sum up the observations from table 5.2, we can say that interest rate and 
income are the most significant variables on house prices in Oslo and Akershus. 
Important findings are that in the East of Oslo, income, interest rate and GDP are 
the dominant variables, while in West of Oslo and Asker and Bærum, net wealth 
is significant.  On the other hand, unemployment is not significant in any areas, 
except Follo and Southern Romerike. As earlier stated, Oslo and Akershus are the 
areas with the highest credit creation in Norway. This reflects that these areas in 
general have good access to find suitable jobs, and thus changes in unemployment 
are not essential for how house prices evolve over time. In this paper we have 
focused on the financial aspect of the marked. Since    generally appears to be 
relatively low in our test, between 15 to 49 percent, it is important to keep in mind 
that there are as well other factors that explain changes in house prices. Increased 
immigration, in combination with less building of new houses, has the recent 
decade resulted in increased demand for houses. In addition do old people live 
longer in their owner-occupied home and the numbers of persons per households 
have decreased during recent decade. These numerous signals reduce the chance 
of capturing all variability in the dataset in one regression model. This supports 
that the low values of    are not necessarily insufficient. 
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In order to validate the model, a cross-validation test was conducted. We divided 
the dataset into two subgroups to estimate how accurately the predictive model 
performs compared to the full model (appendix 17). This means that if the results 
in the subgroup are equal to the results in the full model, we have a reliable 
dataset. We observed for Oslo that income, unemployment, GDP and interest rate 
gave almost the same results in both the subgroups and in the full model. 
However, for net wealth we observed some differences in the East 
neighbourhoods; the results in the first subgroup were not equal to the results 
from the full model. For Akershus, we observed that income, unemployment and 
interest rate gave almost equal results in both the subgroups and in the full model. 
However, we found some differences in GDP and net wealth. For Northern and 
Southern Romerike, the results from GDP in the second subgroup were not equal 
with the results from the full model. These regions also differed in net wealth, 
where they were not equal in the first subgroup compared to the full model. 
Further, unemployment in the second subgroup in Follo was not equal with the 
results from the full model. This means that unemployment was not significant in 
the OLS regression for the second period.  
 
It is important to keep in mind that the first subgroup in the cross-validation test 
represents a rising period, while the second subgroup represents meltdown and 
aftermath of the crisis. It should therefore be reason to defend why we found some 
differences in the results for the subgroups compared to the full model. In 
addition, the short time period might not give appropriate results. But since most 
of the results are equal, it might indicate that we have a reliable dataset.  
 
At last, we ran the slope coefficient test to investigate possible significant 
differences between slope coefficients in two independent areas (appendix 18). 
We tested the hypothesis: There is no significant difference between how house 
prices will be affected in the Akershus regions and East and West of Oslo. 
 
Table 5.3 summarizes the results from the slope coefficient test. 
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Table 5.3: Summarized results from the slope coefficient test. The table presents 
slope coefficients that are significant between two areas. The white empty areas 
indicate that the slope coefficients of the variables between two areas are not 
significant. 
 
In table 5.3 we observed that the slope coefficients between the neighbourhoods in 
East of Oslo are not significant at the five percent level. We can therefore not 
reject the null hypothesis of equality between the slope coefficients in the East of 
Oslo. This is in line with what we observe from the regression analysis in table 
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5.2, where all house prices in East of Oslo are significantly affected by income, 
interest rate and GDP and not significantly affected by net wealth and 
unemployment. We can therefore indicate that house prices in East of Oslo are 
equally affected by changes in the financial variables.  
 
Between the neighbourhoods in West of Oslo, we observe that the slopes on 
income, net wealth and interest rate are significant among certain neighbourhoods. 
We can therefore reject the null hypothesis of equality between these slope 
coefficients and indicate that there are differences between the slope coefficients 
on income, net wealth and interest rate.  In addition, we observe from the 
regression analysis in table 5.2, that house prices in West of Oslo are significantly 
affected by income, net wealth and interest rate. In accordance with the slope 
coefficient test, we can therefore say that house prices in West of Oslo are 
differently affected by interest rate, net wealth and interest rate. On the other 
hand, neither the slope coefficients on unemployment nor GDP are significant in 
slope coefficient test, which means that we cannot reject the null hypothesis of 
equality between the slope coefficients. The regression analysis in table 5.2, in 
addition, finds that the house prices in West of Oslo are not significantly affected 
by unemployment or GDP. 
 
When we compare the slope coefficients between the neighbourhoods in East and 
West of Oslo, we experienced that the slopes on income, interest rate and net 
wealth are significant. We can therefore reject the null hypothesis of equality and 
indicate that the slope coefficients on income, interest rate and net wealth are 
significantly different between the certain areas. The slope coefficients on income 
are significantly different in most of the neighbourhoods in East and West. This 
can be explained by the varying income levels that are present in the 
neighbourhoods. The slopes coefficient on net wealth are significant different 
between Western Aker and three of the East neighbourhoods. Net wealth level in 
Western Aker is one of the highest in Norway compared to the lower wealth 
levels in the East neighbourhoods.  It should therefore be reason to think that the 
house prices in Western Aker is more likely to be affected by net wealth than 
house prices in the East Neighbourhoods. Further, we observe that we cannot 
reject the slope coefficients on GDP and unemployment between the East and the 
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West of Oslo. This might indicate that East and West respond equal to GDP and 
unemployment, since for instance GDP is affecting the whole country’s economy. 
 
For the regions in Akershus, we find that none variables are significant at the five 
percent level. We can therefore not reject the null hypothesis of equality between 
the slope coefficients for the regions in Akershus. This was rather surprising, and 
not in accordance with our expectations, since we expected that house prices in 
the West regions and the East and South Regions should respond differently to the 
financial variables.   
 
At last, we compared the slopes coefficients between the neighbourhoods in Oslo 
and the regions in Akershus. Between the East of Oslo and the East of Akershus, 
we observed that the slope coefficients on interest rate and income are the most 
consistently significant coefficients. We can therefore reject the null hypothesis of 
equality and indicate that the slope coefficients on interest rate and income are 
significantly different between the East of Oslo and the East of Akershus. Before 
we ran the slope coefficient test, we expected that these areas should respond 
similar to the same variables. Nevertheless, we see from the slope coefficient test 
that unemployment, GDP and net wealth are not significant, thus we cannot reject 
the null hypothesis of equality. When we compared the West of Oslo with all 
regions in Akershus, we experienced that only unemployment and interest rate 
were significant, and the null hypothesis could be rejected.  
 
To sum up, in general we see that the slope coefficients on income and interest 
rate are significant between the areas; we therefore reject the null hypothesis of 
equality between the slope coefficients in Oslo and Akershus. This indicates that 
the slope coefficients on interest rate and income are significantly different in the 
neighbourhoods of Oslo and in the regions in Akershus. From the regression 
analysis in table 5.2 we know that income and interest rate are the financial 
variables that have the most significant impact on house prices in Oslo and 
Akershus, even though house price level differs. This is in accordance with our 
expectations and previous articles, which state that historically low interest rate in 
combination with rapid increases in income level has increased households 
liquidity (Norges Bank 2011). Based on the slope coefficient test in 5.3, changes 
in interest rate and income will thus have different effect on house prices in the 
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areas in Oslo and Akershus. This is in accordance with what we expected. Interest 
rate setting is affecting households’ access to credit, and for credit-constrained 
borrowers a change in the interest rate will affect households different in 
according to their wealth and debt level. Increased income level for Norway 
during the last decade has increased the value of economic buffers for households. 
It is also worth mention that households’ expectations about the interest rate are 
an important factor for their behaviour in the housing market. If households 
expect future low and stable interest rate, in combination with future increases in 
income, it will generate optimistic expectations about future economic 
development. The demand for houses might also increase due to the optimistic 
expectations of rising house prices (Hegnar 2012). There might be other non-
financial variables that are essential for the rapid price increase in these areas. 
Increased immigration in and around Oslo has led to increased demand for houses. 
Since the building of new houses has not increased in the same proportion, 
demand and supply frictions have occurred. This further leads to increases in 
house prices. 
5.2 Research Question 2 
In this part we will present the results from the Granger causality test in research 
question 2: 
 
Research Question 2: Do house prices in Oslo and Akershus cause households’ 
consumption? 
 
Earlier research by Case et.al (2011), Paiella (2009) and Oikarinen and Kahra 
(2002) made us have certain expectations about the relationship between house 
prices and consumption. Our expectations were that households’ consumption 
increase due to an increase in house prices. As earlier described in part 3.2.6, this 
can be explained by the direct and indirect effects concerning house prices’ effect 
on consumption. First of all, increases in income leads to positive expectations 
about future liquidity, and give a positive effect on consumption for households. 
Second, housing wealth is a substantial part of households’ total wealth. Increases 
in house prices give a positive effect on total wealth for households in addition to 
a positive credit channel effect (Maclennan et.al 2000). With increased wealth and 
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reduced credit constraints, households consequently increase their consumption.  
Our expectations are shown in table 5.5 below. 
 
Table 5.5 Expectations of the relationship between house prices and consumption 
 
We expected consumption to be caused by changes in house prices since 
consumption is closely connected to households’ income and wealth (Case et.al 
2011).  We tested the following hypothesis: House prices do not cause 
consumption. We also tested the opposite situation that consumption is not a 
significant driver on house prices although this is not likely to occur. 
 
Table 5.4 summarizes the results from the Granger Causality test with two lags 
(see appendix 19 and 20 for four and six lags). 
 
Table 5.4 Results from the Granger Causality test. * indicates significance at the 
five percent level 
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We can see from table 5.4 that eight out of thirteen areas are significant at the five 
percent level when testing the null hypothesis “House prices do not Granger 
cause consumption”. The only insignificant areas are the neighbourhoods in the 
West of Oslo; Frogner, Northern Aker, Ullern and Western Aker, and Bærum in 
Akershus. We also found insignificant results in four and six lags in these 
neighbourhoods. This is not in accordance with our assumptions, since we 
expected that house prices in wealthy areas should to some extent be affected by 
changes in house prices. The F-statistics are in addition very low and strengthens 
the statement that changes in house prices do not affect households’ consumption 
up to six months after the house price change has occurred. We can thus not reject 
the null hypothesis that house prices do not “Granger cause” consumption in 
Bærum and the West of Oslo. As we know, wealth and income levels in these 
neighbourhoods are among the highest in Norway. Households are therefore not 
so sensitive to changes in house prices. This might explain why consumption is 
not affected by changes in house prices.  
 
In the neighbourhoods in the East of Oslo and Asker, Follo, Northern Romerike 
and Southern Romerike, we experience  low  p-values in addition to  high F-
statistics when testing the null hypothesis “House prices do not Granger-cause 
consumption” in table 5.4. They are in addition significant on four and six lags, 
which indicate up to six months significance after the house price change. 
Increases in house prices raises the activity in the market and lead to increases in 
wealth since the collateral value of houses has increased. As a consequence, 
households’ credits increase (Bernanke and Blinder 1988, Bernanke and Gertler 
1989, Case et al. 2005). Households allocate wealth to smooth consumption over 
time, thus current consumption is a result of past changes in the house prices. We 
can therefore reject the null hypothesis and draw the conclusion that households’ 
current consumption in Asker, Follo, Northern Romerike, Southern Romerike and 
neighbourhoods in the East of Oslo are caused by house price changes that 
appeared up to six months ago.  
 
We also tested the opposite situation, with the null hypothesis that “Consumption 
does not Granger-cause house prices”. Our expectations were that this is not true 
since consumption is supposed to be the result of households’ income and wealth-
being, and not the opposite direction. As we can see from the test results in table 
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5.4, none of the neighbourhoods are significant on neither two, four or six lags. 
The F-statistics are in addition very low. We can therefore not reject the null 
hypothesis that consumption does not cause changes in house prices. 
 
It may also be important to remember that the time series for this test is only three 
years, since we only had available data for this time period. Our results might 
therefore not be optimal. But since the test results are in accordance with earlier 
research (Case et.al 2011, Paiella 2009 and Oikarinen and Kahra 2002) as well as 
our expectations, it indicates that the results can be reliable. 
 
6. Conclusion 
We have now discussed the results from our analysis. In this section we will 
present some concluding remarks, as well as give suggestions for further research. 
6.1 Conclusion 
This paper investigates how financial variables affect house prices in 
neighbourhoods in Oslo and regions in Akershus. Since approximately 80 percent 
of the Norwegian population own their home, it indicates that the housing market 
is important for Norway’s economy. Previous research by Bjørnland and Jacobsen 
(2010) has shown that house prices are interdependent of interest rate, inflation 
and GDP. Thus these variables are important factors for how the house prices 
develop over time. Changes in the housing market are also important for monetary 
policy setting to maintain a stable economy. In order to investigate how different 
areas in Oslo and Akershus respond to interest rate, income, GDP, unemployment 
and net wealth, we looked at house prices in Oslo from 2005 to 2010 and 
Akershus from 2002 to 2010.  
 
The main result of this paper is that there exist both differences and similarities 
between how house prices in Oslo and Akershus respond to financial variables.  
We experience that house prices in West of Oslo and Bærum in Akershus respond 
mostly to the same variables income, interest rate and net wealth. This is much in 
accordance with what we expected and in line with earlier research and 
publications. House prices in these areas are the highest in Norway, in addition 
that these areas are the wealthiest areas in Norway (NEF). Income levels are also 
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highly above average level for Norway. This tells us that high income and wealth 
levels are the most important factors for house prices in the West. 
 
House prices in the East of Oslo, on the other hand, are mostly affected by interest 
rate, GDP and income. Income and interest rate were also significant in Northern 
Romerike and Southern Romerike, in addition to net wealth. This indicates that 
we might see some of the same patterns in the neighbourhoods in the East of Oslo 
and in East Akershus. Follo, that represent the southern part of Akershus, are 
affected by GDP and unemployment. Few studies have been conducted on this 
topic earlier, but the results are much in line with earlier research by Røed Larsen 
and Sommervoll (2004), Røed Larsen and Weum (2008), as well as Bjørnland 
(2010) and earlier publications on the development in prices. 
 
The results from the slope coefficient test showed that the slope coefficients of 
income and interest rate were mostly significant when we compared all the areas 
in Oslo and Akershus. We therefore rejected the null hypothesis of equality 
between the slope coefficients, and indicate that the slope coefficients on interest 
rate and income significantly are different from each other. This means that the 
variables are differently affecting house prices in Oslo and Akershus. On the other 
hand, we observe that unemployment and GDP are consistently not significant 
when we compared the East and West areas. This means that we cannot reject the 
null hypothesis of equality between the slopes. Thus, house prices in Oslo and 
Akershus might respond similar to changes in unemployment and GDP. We 
observed, in addition, that net wealth was significant different in few areas within 
the West area in Oslo and Akershus.   
 
In the second research question we investigated the relationship between housing 
wealth and consumption. Previous research by Case et al. (2011), show that 
changes in housing wealth affects households’ consumption. Since housing wealth 
is the result of households’ assets, the value of their housing assets explain how 
their housing wealth develops over time.  
 
The main results are that house prices are a significant driver on consumption, 
thus we can reject the null hypothesis that house prices do not affect consumption 
in all areas in Oslo, except West of Oslo, and in all areas in Akershus, except 
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Bærum.  This indicates that house prices in these areas cause households’ 
consumption. This is much in line with the contents of the results by Case et al. 
(2011) that there is a significant relationship between housing wealth and 
consumption. Households allocate wealth to smooth consumption over time, thus 
current consumption is a result of past changes in the house prices. We can draw 
the conclusion that households’ current consumption in Asker, Follo, Northern 
Romerike, Southern Romerike and neighbourhoods in the East of Oslo are caused 
by house price changes that appeared up to six months ago. In the opposite 
direction, we could not reject the null hypothesis that consumption does not cause 
house prices. 
 
From the results, we can conclude that house prices in regions in Akershus and 
neighbourhoods in East and West of Oslo responds differently to the variables 
income and interest rate and to some extent net wealth. However, the areas 
respond in general similarly to the variables such as unemployment and GDP. For 
the variables income and interest rate, we can therefore reject the    hypothesis 
and conclude that there is a significant difference between how house prices are 
affected in the Akershus regions and in East and West of Oslo. For the variables 
unemployment and GDP, we cannot reject the    hypothesis, that there is no 
significant difference between how house prices are affected in the the Akershus 
regions and in East and West of Oslo.  We also make the conclusions that house 
prices in Oslo and Akershus drives households’ consumption, thus we can reject 
the    hypothesis and conclude that house prices in Oslo and Akershus cause 
consumption. 
6.2 Suggestion for further research 
We find it particularly interesting for future research to study how house prices in 
Norway develops and investigate whether it possibly can be a housing market 
bubble in the near future. The Norwegian housing market is in a distinctive 
position and did only experience a small depression during the last financial crisis. 
Today's house prices are rapid increasing and the house price level is higher than 
for many years. But households’ debt levels do increase rapid as well, and the 
American professor Robert Shiller argues that Norway is approaching a housing 
bubble in an interview with Aftenposten (Jan. 2012). By looking at earlier data on 
house prices for Norway, it can be possible to make further estimates on how 
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house prices will develop and if the increasing house price level should be a 
warning for a forthcoming bubble. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
GRA 1903 Master Thesis                                                              03.09.2012 
Page 33 
7. References 
Aftenposten. 2012. “Amerikansk professor frykter norsk boligboble”. Accessed 
Feb 15. 2012. 
http://www.aftenposten.no/bolig/Amerikansk-professor-frykter-norsk-boligboble-
6738948.html 
 
Akershus fylkeskommune. 2009. ”Kart over Akershus”. Accessed Feb. 2, 2012.  
http://www.akershus.no/akershus/kart/ 
 
Bernanke, B. and A. Blinder. 1988. “Credit, money and aggregate demand”. 
American Economic Review 78 (2): 435-439. 
 
Bernanke, B. and M. Gertler. 1989. “Agency costs, collateral and business 
fluctuations”. American Economic Review 79: 14-31 
 
Bjørnland, H. C. and D. H. Jacobsen. 2010. “The role of house prices in the 
monetary policy transmission mechanism in small open economies”. Journal of 
Financial Stability  6 (4): 218-229. 
 
Business Insider. 2012. “This Quiet American City Has The Highest Per-Capita 
GDP In The World” Accessed Feb. 15, 2012 
http://www.businessinsider.com/this-quiet-american-city-has-the-highest-per-
capita-gdp-in-the-world-2012-1 
 
Brooks, Chris. 2008. Introductory Econometrics for Finance. 2nd ed. UK: 
Cambridge University Press. 
 
Case, K. E. and Shiller, R. J, 1989. “The Efficiency of the Market for Single-
Family Homes.” The American Economic Review 79 (1): 125-137. 
 
Case, K. E., Quigley, J. M. and Shiller, R. J. 2005. “Comparing Wealth Effects: 
The Stock Market versus the Housing Market”. Journal of Macroeconomics: 
Advances in Macroeconomics 5 (1): 1-32. 
 
GRA 1903 Master Thesis                                                              03.09.2012 
Page 34 
Case, K. E., Quigley, J. M. and Shiller, R. J. 2011: “Wealth Effects Revisited 
1978-2009,” NBER Working Paper 16848.  
 
Comincioli, B. 1995. “The stock market as a leading indicator: an application of 
Granger causality”. Honors Projects, Paper 54. Retrieved from http://digitalcom  
mons.iwu.edu/econ_honproj/54/ 
 
DNB. 2012. “Boligåret 2012: Stø kurs-tross turbulens”. Accessed Jan. 5, 2012. 
http://em.dnbeiendom.no/boligaret-2012-sto-kurs-%e2%80%93-tross-turbulens 
 
Elbourne, A.  2008. “The UK housing market and the monetary policy 
transmission mechanism: An SVAR approach”.  Journal of housing economics 
17: 65-87 
 
Foresti, P. 2006. “Testing for Granger causality between stock prices and 
economic growth,” MPRA Paper No. 2962. 
 
Hegnar. 2012. “DNB: Boligprisene skal videre opp”. Accessed Aug. 23,2012.  
http://www.hegnar.no/personlig_okonomi/article702906.ece 
 
Helbling, T. and Terrones, M. 2003. “Real and financial effects of bursting asset 
price bubbles.” IMF World Economic Outlook: 61-94. 
 
Larsen, E. R. and Sommervoll, D. E. 2004. “Rising Inequality of Housing: 
Evidence from Segmented House Price Indices.” Housing, Theory and Society 21 
(2): 77-88. 
 
Larsen, E. R. and Weum, S. 2008. “Testing the efficiency of the Norwegian 
housing market.” Journal of Urban Economics 64 (2): 510-517. 
 
Maclennan, D., Muellbauer, J., Stephens, M., 2000. “Asymmetries in housing and 
financial market institutions and EMU”. Oxford Rev. Econ Pol. 30 (3): 54-80 
 
 
GRA 1903 Master Thesis                                                              03.09.2012 
Page 35 
Norge Bank. 2012. “Norwegian Inter Bank Offered Rate (NIBOR), monthly 
average of nominal interest rate”. Accessed Apr. 17, 2012. 
 http://www.norges-bank.no/en/price-stability/interest-rates/nibor-nominal-
interest-rate-monthly-average-of-daily-observations/ 
 
Norges Bank. 2011. “New information since the March Monetary Policy Report 
(1/11)”. Accessed Jul. 15, 2012.  
http://www.norges-bank.no/en/about/published/press-releases/2011/key-rate-22-
june/new-information-since-the-march-monetary-policy-report-111/ 
 
Norges Bank. 2011. “Norwegian Inter Bank Offered Rate (NIBOR), annual 
average of nominal rate”. Accessed Apr. 17, 2012.  
http://www.norges-bank.no/en/price-stability/interest-rates/nibor-nominal-
interest-rate-annual-average-of-daily-observations/  
 
Norges Bank. 2011. "Ensuring financial stability in turbulent times" Accessed 
Apr. 5, 2012 
http://www.norges-bank.no/en/about/published/speeches/2011/ensuring-financial-
stability-in-turbulent-times/ 
 
Norwegian Labour and Welfare Administration (NAV) Oslo. 2011. “The current 
labour market situation in Norway”. Accessed Mar. 20, 2012. 
http://www.nav.no/NAV+EURES+work+and+recruit+in+Norway/Recruit+in+No
rway/Labour+market+information  
 
Norwegian Association of Real Estate Agents (NEF): “Boligprisstatistikk: 
Boligprisenes utvikling over tid i Norge.” Accessed May. 6, 2012. 
http://www.nef.no/xp/pub/topp/boligprisstatistikk  
 
Norwegian Association of Real Estate Agents (NEF): “Historiske priser, 1985-
2011.” Accessed Mar. 12, 2012. 
http://www.nef.no/xp/pub/topp/boligprisstatistikk/historiske_priser/index.html 
 
OBOS. 2011. “OBOS fakta og analyse rapport 2011”. Accessed May. 09, 2012. 
http://www.obos.no/presserom/obos-fakta-og-analyserapport 
GRA 1903 Master Thesis                                                              03.09.2012 
Page 36 
Oikarinen, E. and Kahra, H. 2002. ”A consumption based explanation of equity 
and housing property returns.” Pacific Rim Real Estate Society (PRRES) 
Conference, 21-23 January 2002, Christchurch. 1-16. 
 
Oslo Børs. 2007. “Annual statistics”. Accessed Jul. 12, 2012. 
http://www.oslobors.no/ob_eng/Oslo-Boers/Statistics/Annual-statistics 
 
Oslo kommune. 2006. ”Bydelsoversikt”. Accessed Feb. 2, 2012.  
http://www.oslo.kommune.no/om_oslo_kommune/bydelsoversikt/?WT.svl=global_
menu  
 
Paiella, M. 2009. “The Stock Market Housing and Consumer Spending: A Survey 
of the Evidence on Wealth Effects.” Journal of Economic Surveys 23 (5): 947-
973. 
 
Rahman, M. M. 2010. “The Australian housing market – understanding the causes 
and effects of rising prices.” Policy Studies Journal 31 (5): 577-590. 
Statistics Norway. 2011. “Statistisk årbok 2011, tabell 50, Folkemengd, landareal 
og folketettleik, etter fylke” Accessed Apr. 10, 2012 
http://www.ssb.no/aarbok/tab/tab-050.html 
 
Statistics Norway (SSB).2008. “I hus og hytte” Accessed Feb. 5,2012 
http://www.ssb.no/norge/bolig/ 
 
Statistics Norway. 2006. “Levekår og flyttemønstre i Oslo indre øst”. Accessed 
Apr. 22, 2012. 
http://www.ssb.no/emner/00/02/rapp_200615/rapp_200615.pdf 
 
Steigum, E. 2010. Moderne Makroøkonomi. 8th edition. Oslo: Gyldendal Norsk 
Forlag. 
 
Sæther, Jan-Petter. 2007. Stadig dyrere å etablere seg med egen bolig. Accessed 
Jan. 6, 2012.  
http://www.ssb.no/samfunnsspeilet/utg/200705/11/index.html 
 
GRA 1903 Master Thesis                                                              03.09.2012 
Page 37 
Tennøy, Aud. 2002.“Town councils and urban districts as active participators in 
the housing market”. Norwegian Institute for Urban and Regional Research 
(NIBR) report 2002:07. 
 
Wuensch, K. L., Jenkins, K. W. and Poteat, G. M. 2002. “Misanthropy, idealism, 
and attitudes towards animals”.  Anthrozoös 15, 139-149. 
 
 
 
 
 
 
 
GRA 1903 Master Thesis                                                              03.09.2012 
Page 38 
8. Appendix 
Appendix 1: Heteroskedasticity Test: White 
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Appendix 2: Breusch-Godfrey Serial Correlation LM Test 
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Appendix 3: Test for Normality 
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Appendix 4: OLS regression with Alna as dependent variable 
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Appendix 5: OLS regression with Bjerke as dependent variable 
 
Appendix 6: OLS regression with Grorud as dependent variable 
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Appendix 7: OLS regression with Stovner as dependent variable 
 
Appendix 8: OLS regression with Frogner as dependent variable 
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Appendix 9: OLS regression with Northern Aker as dependent 
variable 
 
Appendix 10: OLS regression with Ullern as dependent variable 
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Appendix 11: OLS regression with Western Aker as dependent 
variable 
 
Appendix 12: OLS regression with Asker as dependent variable 
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Appendix 13: OLS regression with Bærum as dependent variable 
 
Appendix 14: OLS regression with Follo as dependent variable 
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Appendix 15: OLS regression with Northern Romerike as dependent 
variable 
 
Appendix 16: OLS regression with Southern Romerike as dependent 
variable 
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Appendix 17: Results from Cross-validation test 
 
“Equal” indicates that the results in the two subgroups give the same results as the results in the 
full model. “Not Equal” indicates that the results are different from the full model in both of the 
two subgroups. Not Equal/Equal or Equal/Not Equal indicates the results in the first subgroup 
compared to the full model and the results in the second subgroup compared to the full model. 
Appendix 18: Results from the slope coefficients test 
 
 
GRA 1903 Master Thesis                                                              03.09.2012 
Page 51 
 
 
 
 
 
 
GRA 1903 Master Thesis                                                              03.09.2012 
Page 52 
 
 
 
 
 
 
GRA 1903 Master Thesis                                                              03.09.2012 
Page 53 
 
 
 
 
 
 
GRA 1903 Master Thesis                                                              03.09.2012 
Page 54 
 
 
 
 
 
 
GRA 1903 Master Thesis                                                              03.09.2012 
Page 55 
 
 
 
 
 
 
GRA 1903 Master Thesis                                                              03.09.2012 
Page 56 
 
 
 
 
 
 
GRA 1903 Master Thesis                                                              03.09.2012 
Page 57 
 
 
 
 
 
 
GRA 1903 Master Thesis                                                              03.09.2012 
Page 58 
 
 
 
 
 
 
GRA 1903 Master Thesis                                                              03.09.2012 
Page 59 
 
 
 
 
 
 
GRA 1903 Master Thesis                                                              03.09.2012 
Page 60 
 
 
 
 
 
 
GRA 1903 Master Thesis                                                              03.09.2012 
Page 61 
 
 
 
 
 
 
GRA 1903 Master Thesis                                                              03.09.2012 
Page 62 
 
 
 
 
 
 
GRA 1903 Master Thesis                                                              03.09.2012 
Page 63 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
GRA 1903 Master Thesis                                                              03.09.2012 
Page 64 
Appendix 19: Results from Granger Causality test with four lags 
 
Appendix 20: Results from Granger Causality test with six lags 
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1. Introduction 
We have reason to believe that the Norwegian housing market is affected by 
several financial variables, due to the close relationship with Norway’s economy. 
By using the Consumption Capital Asset Pricing Model (CCAPM) and financial 
variables as GDP, inflation, interest rate, unemployment and wealth, we 
investigate whether these factors have an impact on the Norwegian housing 
market. One of the major advances in finance and macroeconomics is the 
development of consumption-based asset pricing theory (Oikarinen and Kahra 
2002). The wealth effect of housing property is discussed by Case, Quigley and 
Shiller (2001) that found that there is a generally positive relationship between 
wealth and consumption. Thus, we have reason to believe that changes in housing 
wealth have effects on household’s behavior.  
 
Wealth may take many forms, and there is reason to think that the tendency to 
consume out of housing wealth is different from the tendency to consume out of 
stock market. Previous literature (Case, Quigley and Shiller 2001) shows that 
housing market is earmarked for long term investments because people are 
general less aware of the short-run changes in real estate wealth since they do not 
receive regular updates on its value. Oikarinen and Kahra (2002) state that the 
housing market is less volatile than the stock market and thus more addressed to 
long-term investments. The peaks and troughs are less fluctuating; thus the risk is 
lower and it is safer to invest.  
 
The fact that 80% (2011)18 of the Norwegian population own their home indicates 
that housing plays an important role for the population and the country’s 
economy. The Norwegian housing market is in a strong and stable position19 .We 
therefore find the housing market very interesting, and find it very exciting to see 
what really affect the housing prices, and how the variation in house wealth 
affects people’s behavior. Having a place to live is seen as a necessary need, and 
people will be affected by the housing market sometime during their lifetime. 
Other interested observers of house prices are financial authorities and central 
bankers. According to Larsen and Sommervoll (2004, 77); “housing loans make 
up a large proportion of credit creation in an economy”. The security of 
                                                 
18 http://www.dinside.no/870855/8-av-10-nordmenn-eier-egen-bolig 
19 http://em.dnbeiendom.no/boligaret-2012-sto-kurs-%e2%80%93-tross-turbulens 
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mortgages will be affected by changes in real estate value, which further will 
affect the macroeconomic performance.  
 
Moderate research has been conducted on this area earlier; Larsen and 
Sommervoll (2004) argue that the challenge of identify each dwelling uniquely is 
one of the main reasons. We want to test how geographical areas in Oslo respond 
differently to the same critical variables. We think it is both important and 
interesting to investigate the impact of these variables on the Norwegian housing 
market. We will test the east and the west neighborhoods of Oslo to make it easier 
to find any differences. Due to our thoughts, it is more common to settle down for 
a longer period in these areas than in the city center. 
 
Using quarterly data from the Norwegian housing market for the period 1992-
2010 we want to test the following research question: Will households in the east 
and west areas of Oslo respond differently to the CCAPM and the financial 
variables?  
i. Will households in the east and west areas of Oslo respond differently to 
critical variables as interest rate, inflation, GDP, unemployment and wealth? 
ii. Will the consumption behavior be affected differently in the east and west 
areas of Oslo by changes in housing wealth? 
 
We want to test the following hypothesis: 
   = There is no difference between how the households respond in east and west  
    There is a difference between how the households respond in east and west   
 
2. Literature review 
There is some literature on the role of housing when it comes to investments, 
housing wealth and consumption. An article that includes parts of our research is 
the work of Case, Quigley and Shiller (2001). The article investigates the linkage 
between stock market wealth, housing wealth and household consumption using 
data from different U.S. states and other developed countries, one of them 
Norway. Case, Quigley and Shiller (2001) argue that in according to the life cycle 
savings hypothesis consumers will distribute increases in anticipated wealth over 
time, thus a proportional effect between wealth and consumption must exist in the 
long run. Paiella (2009) also has the same findings and says that householder’s 
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consumption might increase due to an increase in house prices. This might lead to 
tightening credit constraints which allow householders to borrow more and 
smooth consumption over time. 
 
Case, Quigley and Shiller (2001) point out that there are many reasons why 
consumption may be differently affected by the stock market and the house 
market. Since people do not receive regular updates on their housing values, they 
may be less affected by short-run changes. Thus the long-run effects of real estate 
wealth on consumption seem more important. Their results strongly support that 
consumption is affected by variations in housing market wealth. Rahman (2010) 
argues that with rising prices people feel wealthier and more confident. This leads 
to increased consumption, and is called the ‘wealth effect’. Aggregate demand 
increases which leads to economic growth and a raise in house prices through a 
self-reinforcing cycle. 
 
The same findings are in accordance with Oikarinen and Kahra (2002). Housing 
prices experience bull and bear markets like stock market, but prices may be less 
volatile for house properties because of more moderate fluctuations. Permanent 
gain in wealth is therefore common with increased house prices, thus households 
can borrow against their increased housing equity. Income obtained from housing 
in this way will thus have directly impact on consumption (Oikarinen and Kahra 
2002). This means that for a rational forward looking householder there is a close 
link between housing prices and consumption, thus CCAPM gives a good 
explanation to housing returns (Oikarinen and Kahra 2002). CCAPM is defined as 
the declining marginal utility of wealth as consumption increases. The 
individual’s consumption plays an important role since individual utility is based 
directly on consumption. The same authors also found that location affects the 
housing investments. Since householders do not buy new houses every time there 
is a rising opportunity, the holding periods are long, and the housing market is 
characterized as illiquid. 
 
The Norwegian housing market has increased the recent twenty years. Before the 
last financial crisis house prices increased drastically and people wanted to buy 
and invest in houses. But equity reductions and capital losses that appear outside 
of consumer control can be crucial when the market burst (Larsen and Weum, 
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2008). In that way house price bubbles tend to emerge when there is market 
inefficiency. Therefore one may benefit from considering the optimal entry point 
to find the pattern of house prices cycles. The same article compares the 
Norwegian housing market with other countries in the article by Case and Shiller 
(1989). They found that the Norwegian housing market is more stable. 
 
According to Larsen and Sommervoll (2004) it was a tremendous price increase in 
the house market in Oslo during the booming in 1990s. Larsen and Sommervoll 
(2008) point out that house prices are of interest because they affect the security 
of mortgages. Since the aggregate of mortgages influence macroeconomic 
performance, financial authorities and central bankers also have interest of house 
prices. Moreover, since housing costs are a large part of households’ budget, the 
distribution of wealth is affected by both changes in and among relative housing 
prices. Another important issue is that time-sensitive households with lower 
standards of living, that own or rent smaller apartments, experience an accelerated 
increase in cost-of-living compared to households with higher standards of living 
which tend to purchase larger houses. Most of the house mortgages in Norway are 
floating loans which is equivalent to rapid and potentially drastic prices increases 
(Larsen and Sommervoll 2008). 
 
Past research (Rahman 2010) indicates that there are different factors that 
influence housing prices. Increased housing prices tend to have a positive impact 
on households wealth, employment, aggregate demand and GDP. House prices are 
also mainly determined by demand and supply factors. According to standard 
economic theory (Rahman 2010), house prices increase when demand exceeds 
supply. The critical variables that affect the housing prices are both short-term and 
long-term factors. Among the short-term factors we have the interest rate. With 
lower interest rate, the mortgage repayments will be lower, thus consumers can 
borrow more at the given repayment-to-income ratio. This will increase the 
demand for housing and hence increase the housing prices, other things being 
equal. Tax benefits lead to increased investment demand for housing since 
investment in property is preferable in terms of risk and return. In the last decades, 
the inflation in Norway has been stable and the unemployment rate has decreased. 
In addition, the average income of people has been improved. This in turn 
motivates investors, which increase the housing demand. Several authors (Berry 
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and Dalton 2004, Chouwdhury and Mallik 2004) have also found relationship 
between decreased unemployment and increased house prices. 
 
In the long-run is house prices affected by demographic factors. When the 
population increases, the demand for houses will be even higher, and this will 
increase the house prices (Rahman 2010). In Oslo the demand for houses has 
exploded during the last decades, due to immigration, and this is one of the 
reasons why the price per square meter is so high. Permanent house price inflation 
is thus caused by this population concentration. Empirical study from Helbling 
and Terrones (2003) notes that GDP is also positively affected by increased house 
prices in many countries. Another issue concerning rising housing prices is the 
distributional aspect (Rahman 2010). Owners of rental property tend to be better 
off through a price increase than renters which will be worse off. In addition will 
generational differences matters; older owner-occupiers may benefit from a price 
increase but the younger generation will reduce their chances to purchase their 
own house because of the high price. This actually leads to a drop in their 
consumption when house prices increase. 
 
The article by Case, Quigley and Shiller (2001) conducts the method ordinary 
least squares (OLS) for estimating wealth effects on consumption. The dataset 
consists of time series cross-sectional data from 1982-1999 to see whether 
housing wealth or financial wealth has the most significant effect on consumer’s 
wealth in both U.S. and developed countries. As Case, Quigley and Shiller (2001), 
we will also apply OLS, and we will use time-series because we want to test each 
critical variable’s influencing on the house prices over the period 1992-2010. 
 
Baccaro and Rei (2005) use a time-series approach for 18 countries between 1960 
an 1998 where they test institutional and macroeconomic measures. By using OLS 
they test the full static model. Further through cross-validation, they test the cross-
sectional homogeneity. Different from our paper, they estimate the model leaving 
out one country to see how well a country fits the data. In the same way as 
Baccaro and Rei, we will apply OLS. To see if the data is appropriate we will also 
use the cross-validation method where we will divide the data into different time 
periods for each area. 
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3. Data description 
Our data will consist of the real estate price statistics for the east and west areas of 
Oslo from 1992 to 2010. We want to use data from Norges 
Eiendomsmeglerforbund (NEF) where the data is available and can be 
downloaded from their respective web pages. Data from Statistics Norway (SSB) 
will also be used, but we have not received those data yet. In our study we will use 
data that includes the entire housing market, including both rental and owned 
houses.  
 
To get the best impression of the differences in house prices in Oslo we will 
divide Oslo into the west and the east areas. The house prices in the west of Oslo 
are expected to be higher than in the east area (appendix 1). Since the west area of 
Oslo is an attractive place to live, the willingness to pay is high, and thus the 
house prices are higher. On the other hand, in the east neighborhood of Oslo, the 
demand is still high, but the prices are relatively lower (Larsen and Sommervoll 
2004). As Larsen and Sommervoll (2004,78) states in their article; “Households 
with lower standards of living, which purchase smaller apartments not only for 
investment purposes but also to extract shelter services, experience an accelerated 
increase in costs-of-living relative to households with higher standards of living, 
which tend to purchase larger dwellings”. By comparing these two areas we will 
find out if households in the west and east respond differently to the critical 
factors and to the CCAPM. 
 
We will define the west area of Oslo as the neighborhoods Frogner, Ullern, Vestre 
Aker and Nordre Aker, while we define the east area of Oslo as the neighborhoods 
Alna, Stovner, Grorud and Bjerke. Our dataset involves data from 1992 to 2010. 
Data from this period include the two last financial crises. We think that quarterly 
data is the most appropriate because it gives the best picture of the changes during 
the year. People’s expectations of the housing market have an impact of how the 
market develops due to demand and supply. Since consumers expectations do not 
change that often as monthly we will prefer quarterly data. 
 
Further, we want to look at the financial variables interest rates, inflation, GDP, 
wealth, unemployment and the model CCAPM to see whether and how they 
might impact in the west and east areas of Oslo. They are crucial for the housing 
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market and will help us to explain the differences in the markets in the most 
appropriate way. 
 
3.1 Interest rate 
Norges Bank determines the interest rate to ensure a stable and low inflation20. 
The interest rate will have an impact on the consumers’ willingness to pay. A high 
interest rate indicates more expensive loans and thus the demand will decrease. 
On the other hand, if the interest rate decreases the activity in the market will 
increase. With a low interest rate the consumers’ willingness to take more loans in 
the bank will increase, and this will stimulate the market. As Ebrahim and Mathur 
(2003, 1) states in their article; “Changes in interest rates will cause inverse 
changes in housing prices”. 
3.2 Inflation  
According to Steigum (2010) the inflation is based on rapidly increased prices on 
goods and services that have an impact of macroeconomic factors, as interest 
rates, developments in wages and exchange rates. When Norges Bank sets the 
interest rate they have a goal to maintain a stable and low inflation which 
contribute to economic growth, higher wealth and income, in addition to low 
unemployment. The inflation rate is forecasted every year with a target of 2.5%21.  
As Titman (1982) states in his article will a decrease in interest rate lead to an 
increase in inflation, which further will make the demand higher, as well as house 
prices will increase.    
3.3 Wealth 
Wealth can be difficult to define and quantify, thus the most common measure is 
income22. We have decided to use net fortune as a measure of wealth since it 
includes consumers’ revenue and assets subtracted debt. As Case, Quigley and 
Shiller (2001) indicate is there a relation between wealth and consumption. As 
wealth increases, consumption follows the same proportional effect, thus the 
willingness to pay becomes higher. This indicates that the purchasing power 
increases and people might demand more goods and services, such as a more 
attractive house. 
 
                                                 
20 http://www.norges-bank.no/en/about/published/articles-and-chronicles/art-2001-05-29-enhtml/ 
21 http://www.norges-bank.no/en/about/published/articles-and-chronicles/art-2001-05-29-enhtml/ 
22 http://www.regjeringen.no/nb/dep/fin/dok/regpubl/stprp/2008-2009/stprp-nr-1-2008-2009--
2/5.html?id=530454 
GRA 1903 Master Thesis                                                              03.09.2012 
Page 74 
3.4 GDP 
GDP is the value of a country’s total produced domestic goods and services in a 
given year or quarter, valued at market prices (Steigum 2010). Previous produced 
capital formation, as dwellings, is not included in GDP. When a house is sold, 
only the ownership shifts hand without new value added. Thus, only new 
dwellings are included in a country’s GDP. According to Rahman (2010) will an 
increase in the house prices from one period to another increase the GDP since 
increased GDP is related to both increased production and prices. 
 
3.5 Unemployment  
Unemployment is a huge economic and social problem. During recessions, high 
unemployment leads to low activity in the market, and thus lower standards of 
living. In addition will it result in bigger differences among the population, since 
the unemployed become the biggest loser. Even though unemployment leads to 
more leisure, most of the unemployed will consider their situation as unsatisfied, 
especially if they are unemployed during a long-term period. We can thus 
consider low unemployment as booming activity in the market, where both the 
demand for housing and the house prices increase.   
 
3.6 CCAPM 
Consumption Capital Asset Pricing Model (CCAPM) is a multi-period model 
based on current and future consumption (Bodie, Kane and Marcus, 2009). This 
model is one of the major advances in financial and macro economics. A 
consumer with a specific amount of income can either decide to consume today or 
save for future investments, to smooth consumption over time. This is called the 
portfolio selection problem (Oikarinen and Kahra 2002). Through portfolio 
selection, the consumer can transfer wealth between different time periods, and 
thus affect his or her consumption path. Increased wealth will thus have the same 
positive proportional effect on consumption and living behavior (Oikarinen and 
Kahra 2002). 
 
3.7 Frequency 
Unemployment, consumption and wealth will be collected from SSB with a 
frequency of quarterly data. Since these variables differ from neighborhood to 
neighborhood, we want to measure the variables on the east and west areas of 
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Oslo, respectively. The interest rate will be collected from Norges Bank23 and it is 
public available to download at their respective homepage. Inflation, Consumer 
price index (CPI) and GDP will be collected using Datastream. Since interest rate, 
inflation, CPI and GDP are variables that measure the entire country’s economic 
condition, will we use quarterly frequency for Norway. In order to calculate the 
CCAPM we need the risk-free rate and the return from the house market. This will 
be collected using Datastream. 
 
4. Methodology 
In finance and macroeconomics most of the data can be described as time-series, 
as repeated set of observations of the same variable (Favero, 2001) .Time-series is 
widely used in quantitative analysis of financial issues. Selecting an appropriate 
frequency to use for the observation for the same time period is important. Our 
data is collected on different variables over a period of time. With quarterly 
frequency on the financial variables we will estimate how the quantitative data 
impacts the dependent variable, house prices, over time. Time-series take into 
account that the data over time may have an internal structure as seasonal 
variation which may occur on house prices during Christmas and summer holiday. 
 
Time-series is a sample of observations indexed by the date of each period with 
starting time t=1 and ending time t=T. Our finite time series can be written as:  
t = 1992, 1993,…, 2010. 
 
A linear regression model will be used to estimate24 all the financial variables over 
the entire period from 1992-2010 on the house prices. By testing how the house 
prices will be affected, we see which variables that are most significance in the 
different neighborhoods using the following equations: 
 
                                                                 
                                                         
 
 
 
                                                 
23 http://www.norges-bank.no/no/prisstabilitet/rentestatistikk/styringsgrente-manedlig/ 
24 We will use EViews for all estimation. 
(1) 
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Since this estimation only will give us an overall picture of the differences, more 
estimation of the individual variables is needed. Ordinary Least Squares (OLS) is 
a standard regression procedure which will estimate the true relationship between 
two variables using sample data. We will estimate the influence of each 
independent variable on the house prices. A linear relationship between two 
variables will be as the following: 
 
               
 
House prices will be the dependent variable   , while the individual financial 
variables will be the independent variable   . β is a vector of parameters to be 
estimated. α is the constant term and  is the error term that makes the equation 
equal with a mean zero. When estimating the individual factors separately on the 
house prices, we will test which variable that is most significance on the house 
prices. This will be an appropriate estimate to answer our first research question. 
 
We will use the statistical method called cross-validation (CV) to validate the 
model. Cross-Validation divides the data into two segments to compare and 
evaluate algorithms (Refaeilzadeh, Tang and Liu 2008). This model will help us 
estimate how the model will perform and how accurately it will be in practice. 
By using cross-validation we partitioning a sample of the house prices into 
subgroups in both east and west, and perform an analysis of them separately. We 
will divide the data into 1992-2000 and 2001-2010 in both east and west areas 
separately. Further we will compare the results under cross-validation with the 
result for the same variable under OLS regression to see if our research is 
appropriate.   
 
In order to estimate the CCAPM we use the quarterly house price data received 
from SSB.  In addition we apply the gross private consumption and the consumer 
price index to estimate the average and standard deviation. 
 
 
(2) 
(3) 
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The illustration of the CCAPM model is: 
 
                
r = expected return 
   = risk-free rate 
  = consumption beta 
   = return from the market 
 
By using equation (4) we can calculate the expected return from housing property, 
and thus see if the consumption growth and the price level have changed during 
the sample period. From previous research (Oikarinen and Kahra 2002) we know 
that price changes in the sample period dominates the effect of the total return on 
housing property. In recessions the average consumption rate can be negative.  
By estimating the expected return on house prices with consumption through 
OLS, we find the change in consumption with changes in housing wealth. As 
Oikarinen and Kahra (2002) find; there is a strong positive relationship between 
changes in housing wealth and consumption. If the expected return from house 
prices increases, the housing wealth increases, and people will thus increase their 
consumption. This will be appropriate for answering our last research question. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(4) 
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5. Progress plan 
We will try to follow our progress plan as much as possible: 
  
January: We have collected research articles, financial books and other sources to 
write the preliminary thesis report. We are still waiting for the data collection 
from SSB. 
 
February: We want to collect even more sources and start writing on the 
introduction part and the literature review. We hope to get this finished by the end 
of the month. Since we are still waiting for the data, we will try to join coaching 
courses in Datastream and EViews.  
 
March: We are expecting to get the data collection this month, so we will start 
writing the data description. When this is finished, we will write the methodology 
part and then start to estimate the data collection. As we know, this will take much 
time, so we assume to use some parts of April too. 
 
April: We will continue working with the estimation of the data, and try to find 
results to our research questions. Since the exam period is approaching, we 
suppose to use some time to study and prepare for the exams in May. 
 
May: This is the exam month, so we will give priority to prepare for the exams. If 
we have time, we will continue with the data estimation. 
 
June: We will try to finish the research and write the results. As we know from 
earlier assignments, this will take much time, in addition to control that we have 
done everything correct.  
 
July: We hope that we have come to a conclusion this month so we can finish the 
thesis. At last we will write appendix and references.  
 
1st September: Deadline! 
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7. Appendix 
Appendix 1: Growth in house prices in east and west areas in Oslo 
 
Source: http://www.nef.no/xp/pub/topp/boligprisstatistikk 
